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ABSTRACT 

 
Introduction: Moyamoya Disease (MMD) is a chronic cerebrovascular disorder characterized by 
progressive stenosis and occlusion of the distal internal carotid artery and the proximal segments of 
the middle and anterior cerebral arteries. This leads to the development of abnormal vascular 
networks at the base of the skull, resulting in a "puff of smoke" appearance, which is a hallmark of 
the disease1. This condition leads to reduced cerebral blood flow and a heightened risk of stroke. 
Early diagnosis through imaging techniques like Digital Subtraction Angiography (DSA) is 
essential for effective management. 
Case Report: A 27-year-old male presented with decreased consciousness after a traffic accident. 
He was initially assessed with a Glasgow Coma Scale (GCS) score of E1M2V1 and left-sided 
hemiparesis. Despite undergoing decompressive craniectomy, the patient developed left-sided 
hemiplegia one week later, which did not correlate with the initial haemorrhagic pattern on CT. 
DSA revealed stenosis from the C7 segment to the A1-M1 proximal right ICA, and the case was 
classified as Suzuki stage IV. 
Discussion: MMD diagnosis relies on advanced imaging, with DSA being the gold standard for 
assessing the extent of stenosis and collateral vessel formation. The Suzuki classification system 
helps determine disease progression and informs treatment decisions. In this case, DSA provided 
crucial information for diagnosis and management, highlighting the advanced stage of the disease. 
Conclusion: This case underscores the importance of early diagnosis in Moyamoya disease, 
particularly using DSA for accurate staging. Timely intervention is critical to reduce stroke risk and 
improve outcomes, especially in advanced stages. 
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INTRODUCTION 

Moyamoya disease (MMD) is a 

chronic cerebrovascular disease, 

characterized by progressive stenosis 

and obstruction of the distal portion of 

the internal carotid artery and 

proximal portion of the middle and 

anterior cerebral arteries, resulting in 

the development of abnormal vascular 

tissue at the base of the skull, resulting 

in a smoke-like or moyamoya 

appearance1. Moyamoya patients can 

be divided into two groups, namely 

patients with primary moyamoya  

disease (MMD) and patients with 

secondary moyamoya caused by other 

known etiological factors, such as 

intracranial atherosclerosis 

(moyamoya syndrome [MMS]). 

 

 



 
The incidence rate of MMD is very 

high in East Asia, especially Japan 

and South Korea, compared to other 

countries and is especially common in 

women. Moyamoya disease has two 

peak ages of onset: between 5 and 9 

years, and between 45 and 49 years2. 

MMD represents a variety of 

cerebrovascular events including TIA, 

ischemic stroke, intracranial 

hemorrhage, headache or seizure3. 

MRI of the brain and arteriography are 

imaging modalities that allow a 

positive diagnosis of this disease. 

 

CASE REPORT 

The patient was a 27 year old male 

who was unconscious after a traffic 

accident. There was no vomiting 

during the incident, both ears and nose 

were bleeding. On physical 

examination, the Glasgow Coma Scale 

score was E1M2V1, a fracture on the 

right side of the face accompanied by 

hemiparesis on the left side. The 

patient underwent a decompressive 

craniectomy and 1 week later there was 

left-sided hemiplegia which did not 

match the location of the bleeding 

based on CT scan patient's head. 

 

The results of the CT angiography 

supporting examination were 

impressive suspected thrombosis of the 

right distal internal carotid artery with 

stop filling start segment opthalmic 

right with the anterior cerebral artery 

and the right middle cerebral artery 

from proximal to distal appearing to be 

supplied by the left internal carotid 

artery via the anterior communicating 

artery.  

 

To further substantiate the diagnosis, 

additional imaging modalities, including 

Digital Subtraction Angiography (DSA), 

were performed. The DSA findings 

revealed ICA stenosis in the RCCA 

segment from multiple projections. The 

Acomm artery was not visualized, and an 

anastomosis between the middle meningeal 

artery (MMA) and a branch of the ICA 

was observed, indicating stenosis of the 

ICA from the C7 segment to the proximal 

right A1-M1.  

 

Other supporting examinations carried out 

are: Trans Cranial Doppler (TCD) with a 

conclusion low flow velocities with high 

resistance flow detected at right ICA it 

may suggest right ICA near/total 

occlusion. The diagnosis in this patient 

was made based on the Suzuki 

classification and through supporting 

examinations in the form of CT 

angiography, DSA and TCD. For this case, 

the patient is classified as Suzuki 

classification stage IV.   

 

 

 

 

 

 



 
  

 

 

 

 



 
  

DISCUSSION 

First-line imaging studies include CT 

angiography and MR angiography to 

identify anatomical characteristics, such as 

steno-occlusive changes and collateral 

vessel formation, as well as digital 

subtraction angiography (DSA), which 

continues to be the gold standard 

examination for confirming diagnosis and 

determining classification because it has 

high spatial and temporal resolution4. 

 

However, CTA has limitations in depicting 

small caliber micro vessels (MMV) (<3 

mm) and has lower resolution than DSA. 

Additionally, CTAs can also be disrupted 

by motion artifacts5. The gold standard for 

angiographic diagnosis of MMD is the 

Suzuki grading system. 

 

The Suzuki classification system describes 

 the process from initial stenosis of the 

terminal part of the internal carotid artery 

(ICA) to the appearance of deep but fragile 

collateral tissue, as well as subsidence of 

the moyamoya vessels accompanied by the 

simultaneous development of blood supply 

from the branches of the external carotid 

artery. This fragile collateral tissue mainly 

develops from the thalamoperforating 

arteries and lenticulostriate perforating 

arteries, where the cerebral angiography 

findings of MMD patients are divided into 

6 stages6 (table 1). 

 

This stage is very important for 

determining the prognosis and treatment 

options for patients with Moyamoya, 

especially regarding the development of 

collaterals and the risk of complications 

such as ischemic stroke or hemorrhage. 

 

Steno-occlusive changes in the ICA 

terminus region and subsequent 

development of ‘moyamoya’ vessels 

become the main features7. 

 

DSA is able to clearly identify the 

degree of stenosis or occlusion of 

blood vessels, as well as reveal the 

presence of abnormal 

neovascularization at the base of the 

brain. In addition, DSA also provides 

an accurate evaluation of the pattern 

and hemodynamics of compensatory 

blood supply8. 

 

Conventional cerebral angiography or 

DSA is still considered necessary for the 

definitive diagnosis of Moyamoya, 

although this procedure carries a risk of 

complications9. 

 

Access to healthcare facilities that provide 

DSA may be limited, and the invasive 

nature of the procedure may prevent some 

patients from undergoing testing. The 

importance of accurate diagnosis of 

Moyamoya disease in affected patients 

has become increasingly clear through 

advances in catheter angiography 

techniques and the emergence of CT and 

MRI technologies10. 

 
 



 

 

 

Operative measures such as 

revascularization play an important role in 

the management of patients with 

Moyamoya disease to reduce the number 

of ischemic and hemorrhagic strokes. 

Various revascularization strategies to 

reduce ischemic impact have been 

previously reported; these strategies 

include direct bypass, such as superficial 

temporal artery (STA)–MCA anastomosis 

and STA–ACA anastomosis; indirect 

bypass, such as 

encephalo-duro-arterio-synangiosis 

(EDAS) and encephalo-myo-synangiosis  

 

 

(EMS), as well as a combination of direct 

and indirect anastomosis11. 

 

The overall prognosis of Moyamoya 

disease is variable. About two-thirds of 

patients with Moyamoya disease 

experience progression of symptoms 

within 5 years with poor outcomes. The 

occlusion process continues regardless of 

the severity of symptoms, current 

treatment, age, gender, type and location 

of disease11. 

 

Stage Angiography Findings 
I Narrowing of the carotid bifurcation 

On angiography examination, only the terminal part of the internal carotid artery (ICA) is 
stenotic or narrowed. This stage represents the beginning of the disease process with limited 
disruption of the main arteries without significant collateral formation. 

II Initiation and emergence of basal Moyamoya 

On angiographic examination, stenosis was seen in all terminal branches of the ICA (anterior 
cerebral artery [ACA] and/or middle cerebral artery [MCA]), and the deep Moyamoya vessels 
were beginning to appear. Collaterals begin to form in the basal areas of the brain, and these 
blood vessels become fragile and susceptible to bleeding. 

III Increased basal Moyamoya 

On angiographic examination, the deep Moyamoya blood vessels become more visible or 
intensive. Magnetic Resonance Angiography (MRA) at this level shows the picture "puff of 
smoke" which is typical. There is a deflection or change in direction of the ACA and MCA, 
which indicates a disturbance in blood flow. 

IV Shrinkage of basal moyamoya 

On angiographic examination, the deep Moyamoya blood vessels begin to experience 
regression or shrinkage, while transdural collateral blood vessels begin to appear. Deflection 
in the posterior cerebral artery (PCA) begins to be noted at this stage, indicating 
compensatory blood flow through the new pathway. 

V Moyamoya reduction 
 

On angiography, there was further regression of the deep Moyamoya vessels, and 
progression of transdural collateral vessels that replaced most of the blood flow. These 
blood vessels continue to grow to maintain blood supply to the brain. 

VI Disappearance of moyamoya 

On angiographic examination, the deep Moyamoya vessels had completely disappeared, and 
there was complete occlusion of the ICA. The blood supply to the ACA and MCA areas 
comes primarily from the branches of the external carotid artery, which is the main route for 
cerebral blood flow at this stage. 



 

CONCLUSION 

In this patient with a case of head trauma, 

the diagnosis of Moyamoya disease was 

confirmed through diagnostic examination 

using DSA and was classified as Suzuki 

stage IV. DSA is considered the gold 

standard in the diagnosis of Moyamoya 

disease with a high success rate in 

identifying typical arterial stenosis and 

collateral vessel formation. 

 

DSA should be performed as early as 

possible in clinically suspected cases. In 

addition, DSA is the best choice to 

observe the formation of collateral 

circulation which is very important in 

determining the treatment strategy and 

evaluating the status of neo-angiogenesis 

after surgery. 

 

However, considering that access to health 

services in Indonesia is still limited, both 

in terms of geography, facilities and 

distribution of human resources, this is a 

challenge in implementing it widely  
 

 

 

 

 

 



 

REFERENCES 

1.​ Lahfidi A, Traore WYM, Benyamet O, et al. Moyamoya disease incidentally discovered in head 

trauma. J Clin Images Med Case Rep. 2022; 3(10): 2098.  

2.​ July J. A case report of moyamoya disease in children treated with 

encephalo-duro-myoarterio-pericranial synangiosis. Med J Indones. 2021 May 11;30:228-31. doi: 

10.13181/mji.cr.204452. 

3.​ Tangkudung G. Moyamoya disease dengan perdarahan intraventrikular pada pasien usia muda. 

Jurnal Sinaps. 2020;3(2):13-17. 

4.​ Demartini Z Jr, Teixeira BC, Koppe GL, et al. Moyamoya disease and syndrome: a review. Radiol 

Bras. 2022 Jan-Feb;55(1):31-37. doi: 10.1590/0100-3984.2021.0010. 

5.​ Du L, Jiang H, Li J, et al. Imaging methods for surgical revascularization in patients with 

moyamoya disease: an updated review. Neurosurg Rev. 2022 Feb;45(1):343-356.  

6.​ Rupareliya C, Lui F. Moyamoya Disease. 2023 Jun 25. In: StatPearls [Internet]. Treasure Island 

(FL): StatPearls Publishing; 2025 Jan–. PMID: 30571076. 

7.​ Rosi A, Riordan CP, Smith ER, et al. Clinical status and evolution in moyamoya: which 

angiographic findings correlate? Brain Commun. 2019 Oct 30;1(1):fcz029. doi: 

10.1093/braincomms/fcz029. PMID: 32954269; PMCID: PMC7425301. 

8.​ Qin B, Gao L, Xu W, et al. Clinical Characteristics and Multi-Model Imaging Analysis of 

Moyamoya Disease: An Observational Study. Research Square; 2021. DOI: 

10.21203/rs.3.rs-576399/v1. 

9.​ Dakshit K, Datta S, Dakshit D. Diagnostic accuracy of digital subtraction angiography (DSA) in 

correlation with computed tomography (CT) and magnetic resonance angiography (MRA) in 

evaluation of moyamoya disease: A comparative study in a tertiary care hospital. Int J Curr Adv 

Res. 2020 Jul;9(7A):22694-22699.  

10.​ Navandhar P S, Gharde P, Shinde R K, et al. (May 07, 2024) Moyamoya Disease: Advances in 

Diagnosis, Treatment, and Surgical Interventions. Cureus 16(5): e59826. doi:10.7759/cureus.59826 

11.​ Li L, Wang A, Wang C, et al. Superficial temporal artery-middle cerebral artery bypass in 

combination with encephalo-myo-synangiosis in Chinese adult patients with moyamoya disease. 

Front Surg. 2023 Jan 24;10:1100901. doi: 10.3389/fsurg.2023.1100901. PMID: 36761030; PMCID: 

PMC9902499. 

 

 

 


	INTRODUCTION 
	CASE REPORT 

